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Pre-adipose Cell Lines 

5 

This invention relates to human pre-adipose cell lines capable to differentiate into adipose 
cells. Li particular, the present invention pertains to pre-adipose cell lines derived from white 
adipose tissue and their use in developing drugs, food ingredients and supplements against 
obesity, diabetes and cardio-vascular diseases. 

10 

Obesity has been declared a public health hazard by the National Institutes of Health. Obesity 
may be defined as the presence of excess adipose tissue which affects about 30 to 50 % of the 
North American population and a substantial percentage of the population worldwide. The 
effects of obesity, e.g. non-insulin dependent diabetes, coronary artery disease, and 
15 hypertension, are estimated to have resulted in $45.8 billion in direct costs and an additional 
$23 billion in indirect costs from e.g. missed work. 

It is held that excessive ingestion of fat and carbohydrate induces obesity and hyperlipidemia 
and even develops hypertension and arteriosclerosis ultimately. The desirability of repressing 

20 the absorption of fat and carbohydrate and diminishing the accumulation of fat has, therefore, 
been finding enthusiastic recognition. Infants, on exposure to excessive caloric intake, suffer 
increase of adipocytes and assume the state which may well be called potential obesity. By 
this reason, it has been reported that the repression of the increase of the number of 
adipocytes particularly in infants results directly in the prevention of the obesity and the 

25 cardiovascular diseases which may well be called complications of obesity in children and 
consequently in adults. 

To combat this evident health problem, both prophylactic and therapeutic approaches are 
necessary. For prophylactic purposes, it would be useful to be able to predict and measure a 
30 person's propensity or susceptibility to obesity. For therapeutic purposes, a means for 
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interfering with the development or differentiation of adipocytes (fat cells) would be of great 
benefit. None of these desired objectives has been achieved so far, which is mainly due to 
that little is known about the regulation and control of the development of adipose tissue, e.g. 
the proliferation and differentiation of adipocytes precursors. 

5 

The identification of means or substances, respectively, controlling such proliferation and 
differentiation is very important for understanding normal adipose tissue development and 
for designing approaches for controlling abnormal states of adipose tissue development such 
as obesity. 

10 

To determine whether a substance is involved in the physiological regulation of adipose 
tissue development, investigations may be carried out if adipocytes or precursors thereof are 
responsive to this factor and ultimately if this factor can efficiently and specifically modulate 
adipose tissue development in vivo. Appropriate studies could not be performed so far, which 
15 fact is mainly due to a lack of suitable tissue or cells derived from human adipose tissue 
exhibiting properties of normal adipocytes from living tissue and being capable to be cultured 
for a prolonged period in vitro so as to carry out the experiments. 

Fat cells or adipocytes (adipose cells) the main cell population of fat tissue represent a 
20 principal storage depot for triglycerides, and are deemed to be endocrine cells. Adipose tissue 
provides an energy storage reserve for the body in the form of triglycerides and this tissue 
can release free fatty acids when caloric intake falls below metabolic needs. In response to 
increased dietary intake, the body will normally automatically increase energy expenditure 
through activity to maintain an energy balance. Energy can also be released as heat. There are 
25 common energy regulation pathways that balance dietary intake with metabolic activity 
largely mediated through the hypothalamus. It is now also apparent that the adipocytes play 
an active role in this process and likely produce molecules that serve to feed back and effect 
regulation of triglyceride metabolism. Furthermore, adipocytes are able to secrete hormones 
which modulate key functions in peripheric or central organs. The best example being the 
30 leptin secreted by adipocytes and regulating energy metabolism and satiety via receptors 
located in hypothalamus. It would therefore be of great interest to be capable to find and 
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investigate such molecules. 

There are essentially two types of adipose tissue, brown and white, which carry out quite 
different roles in the body. White adipose is designed to store excess caloric intake while 
5 brown adipose tissue uses a unique system to syphon off excess calories and use it to 
generate body heat. However, white adipocytes were shown to express uncoupling proteins 
involving the control of thermogenesis. Since only white adipose tissue subsists in adult 
humans, thermogenesis induced by white adipose may increase energy expenditure. 

10 An object of the present invention resides therefore in providing means to further investigate 
the role of white adipose tissue in the body. 

Another object of the invention is to provide means that allows an investigation of the effect 
of novel drugs or food ingredients on white adipose tissue. 

15 

The above object has been solved by providing novel pre-adipose cell lines derived from 
white adipose cells that have the capability to differentiate into mature white adipose cells, 
while exhibit essentially the same cellular properties as do normal white adipose cells. 

20 In the figures, 

Fig. 1 schematically shows how the pre-adipose cells were obtained; 

Fig. 2 shows the expression of the SV40 large T-antigen in the various immortalized clones 
25 analyzed by RT-PCR and immuno-fluorescence; 

Fig. 3 shows the cell differentiation under different adipogenic conditions; 

Fig. 4 shows the results of experiments investigating the expression pattern of different 
30 markers of adipocyte differentiation in the cell line as compared with human adipose tissue. 
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Cell lines have played an important role in the development of molecular and cellular 
biology, particularly in the elucidation of intracellular activities, the effects of extracellular 
molecules and cell-cell interactions. Cell lines are normally established stepwise by 
explantation of tissue containing a heterogeneous cell population, separation of the cells, 
5 isolation of a cell clone of interest and culturing the cell clone so that the total cell number 
increases over several generations and the population is uniform in its lineage. Yet these cells 
will survive only a limited number of passages in an in vitro culture before they start to 
senesce. 

10 Cells that can be cultured essentially continuously are known as so called immortalized cells. 
Immortalized cells have many advantages over non-immortalized cells because they can be 
cultured to provide a large number of an uniform cell population. Normally, immortalized 
cell lines are prepared by means of a recombinant virus or a retrovirus, which method does, 
however, result in the cells thus immortalized, being somewhat unbalanced in their cellular 

15 functions. To this end immortalized cell lines most often substantially differ from the cells 
they are derived from in that they exhibit a different metabolic pattern not producing 
enzymatic or structural polypeptides normally found in said type of cell. What is more, also 
the potential for differentiation is strongly influenced thereby. Consequently, many cell types 
have remained difficult to isolate and to culture continuously. 

20 

The present invention now provides for novel immortalized cell lines capable to differentiate 
to mature to white adipocytes, which white adipocytes will exhibit essentially the same 
morphological pattern as e.g. exhibited by their polypeptide expression or cellular appearance 
as do white adipocytes obtained from living tissue. 

25 

The pre-adipose cell lines of the present invention may be differentiated to mature white 
adipocytes with compounds known in the art, such as insuline, triiodothyronine, 
dexamethasone and activators of peroxisome proliferator-activated receptors (PPAR). The 
white adipocytes thus obtained will then essentially show the same metabolic markers as do 
30 normal white adipose cells, such as enzymes involved in triglyceride synthesis, e.g. 
lipoprotein lipase and fatty acid synthase, adipocyte fatty acid binding protein, leptin, adipsin, 
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adiponectin, peroxisone proliferator-activated receptors y (PPARy) and the hormone sensitive 
lipase. The white adipocytes may be kept in culture for at least 12 passages, preferably at 
least 20 passages, more preferably at least 30 passages and most preferably at least 50 
passages. 

5 

According to a preferred embodiment the cell line is any of the cell lines deposited according 
to the Budapest Treaty with the Institute Pasteur on July 13 th , 2000, receiving the Deposit no 
CNCM 1-2520 or the cell line deposited on April 27 th , 2001, receiving the deposit no CNCM 
I 2663. 

10 

The method for preparing the cell lines of the present invention comprises the following steps 
(a) to (e). 

During step (a) white adipose cells are isolated in vitro from an appropriate adipose tissue 
15 from a human donor. The primary tissue obtained from the donor is first treated such that the 
adipocytes are separated from other cells present, such as e.g. by treatment of the tissue 
sample with a solution containing collagenase and separating adipocytes from the other cells 
by successive filtrations followed by a centrifugation. 

20 In the subsequent step (b) the adipose cells obtained in step (a) are de-differentiated, which 
may be effected by using e.g. the so called "ceiling culture method" previously described for 
rodent adipocytes (Sugihara H., YonemitsuN., Miyabara S., Yun K. 1986. Primary culture of 
unilocular fat cells: characteristics of growth in vitro and changes in differentiation 
properties. Differentiation, 31: 42-49). According to this method the adipocytes are 

25 transferred into a culture flask, that is filled to the top with culture medium and positioned 
upside down. After six days under these conditions, adipocytes de-differentiated 
spontaneously into fibroblast-like cells deprived of lipid droplets. The resulting de- 
differentiated adipocytes are then proliferated under the same culture condition as above to 
obtain actively growing preadipocytes. 

30 

In the next step (c) the preadipocytes thus obtained are immortalized. This may be achieved 
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by infecting cells with a recombinant vector, such as with a recombinant plasmid, a 
recombinant virus or a retrovirus, e.g. a recombinant retroviral vector carrying the large T 
antigen gene of SV40 virus (Simian Virus) or the E6 or E7 genes of HPV virus (Human 
Papilloma Virus). According to an alternative method the recombinant vector harbors the 
5 telomerase reverse transcriptase (TERT) genes, which are preferably derived from the 
species the cells of which shall be immortalized. The gist of the latter method resides in 
essentially preventing a shortening of the chromosome's telomeres, an effect well known to 
be accompanied with senesceing. Telomere maintenance and cellular immortalization has 
been reported in epithelial cells in Kiyono et al, Nature 396 (1998), 84-88, which document 
10 is incorporated herein by way of reference. 

A successive infection with SV40 virus (Simian Virus) or the E6 or E7 genes of HPV virus 
and the TERT gene represents also an alternative method for human preadipocyte 
immortalization. 

15 

In the subsequent step (d) a selection is made for cells positively immortalized, which may 
e.g. simply be performed by culturing cells obtained in step (c) for several passages or by 
testing the cells for genes of the vector used for the immortalization, such as for genes from 
the SV40 virus or genes from the HPV virus. This may be achieved by detecting the 
20 expression of the respective genes by means of antibodies or may involve an analysis via 
PCR-techniques. The expression of the telomerase reverse transcriptase genes is detected by 
measuring the telomerase activity determined by applying the Telomerase Repeat 
Amplification Protocol (TRAP). 

25 In the subsequent step (e) the cells shown to be positively immortalized by the introduction 
of the vector are tested for their ability to differentiate into mature white adipose cells. To 
this end, the cell lines obtained under step (d) are treated with common differentiating agents, 
such as detectable by intracellular lipids staining. Lipids staining is commonly performed 
with the Oil-red-O method which specifically stains lipids. 

30 

The cell lines of the present invention may be used for different purposes, such as serving as 
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a means to investigate the role of controlling the regulation of lipid uptake and release by 
white adipocytes, or the identification of substance controlling the differentiation of pre- 
adipocytes into mature adipocytes, or for screening for compounds capable to control the 
expression of targets for obesity, diabetes and cardio-vascular diseases. Particularly, these 
5 cell lines may be helpful for the screening of factors able to regulate the release by adipocytes 
of compounds involved in the control energy metabolism such as leptin. 

The following examples will illustrate the invention without limiting it to the specific 
embodiments mentioned. 

10 

Example 1 

ADIPOCYTE EXTRACTION FROM HUMAN SUBCUTANEOUS ADIPOSE TISSUE 

After surgery the biopsy of subcutaneous adipose tissue from an obese patient was 
15 maintained at room temperature with a mixture of Dulbecco's modified Eagle's medium 
(DMEM) and Ham's F12 media (v/v) (Gibco BRL) supplemented with 10% fetal calf serum 
(FCS) (Gibco BRL), 100 (ag/ml streptomycine/penicilline and 2 mM glutamine. This medium 
was termed basic medium. The adipose tissue was minced into small pieces and digested 20 
min at 37°C into 3 ml of digestion medium per gram of tissue. The digestion medium 
20 contained 2 mg/ml collagenase (Roche Biomedical) and 20 mg/ml bovine serum albumin 
(Sigma) dissolved into DMEM medium. 

Digestion was stopped by the addition of an equivalent volume of FCS in order to get a 20 
% FCS concentration. The digested fluid was filtered twice with filters of different porosity 
25 (250, 100 |Lim) and centrifuged 10 min at 1000 rpm. Adipocyte fraction was obtained as a thin 
and white floating layer which was removed and put into 30 ml phosphate buffer at 37°C. 
The suspension was centrifuged (10 min at 1000 rpm) in order to obtain an adipocyte fraction 
deprived of other contaminating cells. 



30 
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Example 2 

PRIMARY ADIPOCYTE DEDIFFERENTIATION AND PROLIFERATION 



About 10 6 adipocytes were incubated in a 25 cm 2 flask completely filled with DMEM mixed 
5 with Ham's F12 medium (v/v) supplemented with 20 % FCS, 10 mg/ml streptomycine/ 
penicilline and 2 mM glutamine. The flask was turned upside down in order to allow 
adipocytes to adhere to the top inner surface. After 8 days of culture in the appropriate 
environment (37°C, 90 % humidity) cells had attached and started to de-differentiate 
spontaneously into preadipocytes and to proliferate. The flask was then turned in the proper 
10 orientation and the medium was removed. 5 ml of the above described basic medium was 
added in the flask. After 2 days under these conditions cells were infected. 

Example 3 

CELL IMMORTALIZATION 

15 

1 .Production of retrovirus 

A recombinant retroviral vector carrying the large T antigen gene of SV40 virus (Simian 
Virus) or the E6/E7 genes of HPV virus (Human Papilloma Virus) or the human telomerase 
20 reverse transcriptase (hTERT)) were constructed by insertion, with standard recombinant 
DNA techniques, into the BamHI site of the pLHXSD retroviral vector (Stockschlaeder et al., 
Hum Gene Ther. 2 (1991), 33-39) containing the histidinol gene as selection marker. 

Infectious recombinant virus particles were generated through transfection of the 
25 recombinant retroviral vector into the amphotropic packaging cell line Phoenix (Clontech), 
followed by co-culturing with the ecotropic packaging cell line, Psi2 (ATCC) to allow "ping- 
pong" infection to produce a high-titer virus (Lynch C, Miller D. 1991. Production of high 
helper virus-free retroviral vectors by cocultivation of packaging cells with different host 
racipes. J. Virol. 65: 3887-3890). 

30 
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Infectious recombinant virus particles as prepared above were used to infect primary human 
de-differentiated adipose cells obtained according to example 2. The cells were incubated for 
5 3 hours at 37°C (90 % humidity) with the recombinant virus in the presence of 20 |ng/ml 
DEAE dextran. After the infection, the culture medium was changed with the basic medium. 

Ten days after infection the first clones were picked up by aspiration and expanded 
separately. The expression of the SV40 T antigen or E7 genes in the different clones was 
1 0 determined by RT-PCR using 

SV40 T antigen: 5 5 GGATTCAGTGGTGTATGACT; 

5 5 AGGCACACTGTACTCATTCA; 
E7: 5 'GGAGATACACCTACATTGCA; 

15 5'GATGGGGCACACAATTCCTA 

(all purchased from by Microsynth); 

and immuno-staining utilizing mouse monoclonal antibodies directed against the human 
SV40 T antigen (Oncogene). The telomerase activity was determined by applying the 
20 Telomerase Repeat Amplification Protocol (TRAP) according to Kim et al., Science 266 
(1994), 2011-2015. 

Example 4 

DIFFERENTIATION OF INFECTED CELLS 

25 

7SV40 T antigen, E7, TERT or E7 and TERT positive cells as obtained in example 3 were 
incubated in the basic medium, as defined in example 1, to confluence at which stage an 
adipogenic cocktail was added to the medium which cocktail contained the basic medium and 
supplemented with 850 nM insulin; 10 p-g/ml transferrin; 1 nM triiodothyronine; 500 \xM 
30 fetuin, 33 jliM panthotenic acid, 1 mM Hepes, 15 mM NaHC0 3 and 1/iM dexamethasone 
and l|aM BRL49653, a PPARy agonist. The cells were then continued to be incubated. At 
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day 10 after confluence cells started to exhibit an adipocytic phenotype with intracellular 
lipid droplets observed with a specific staining. This Oil-red-O staining was performed on 
fixed cells with 10 % Formaldehyde incubated 2 hours with the dye dissolved at in 
- isopropanol. Cells were then washed with water and observed under microscope. 
5 Differentiated adipocytes appeared as cells filled with red cytoplasmic spots corresponding to 
the accumulation of lipid droplets. 

Example 5 

EXPRESSION OF ADIPOCYTES IN DIFFERENTIATED IMMORTALIZED HUMAN PREADIPOSE 
10 CELLS 

Confluent immortalized human preadipose cells of the cell line CNCM 1-2550 (as obtained in 
the preceding examples) were cultured in a serum-free chemically defined medium described 
in example 4. 

15 

At day 17 after confluence, cells were washed with Hank's balanced salt solution and RNA 
was extracted using the RNeasy Total RNA Purification System (Qiagen AG, Switzerland). 
Reverse transcription was performed with an input of 2 \xg of total RNA using the 1 st strand 
cDNA synthesis kit for RT-PCR (AMV; Roche Biomedical, Switzerland) with oligo d(T) 15 
20 as primer. Primers used for the amplification of cDNA's of interest were synthesized by 
Mycrosynth (Windisch, Switzerland). 

The sequences of the forward and reverse primers were: 
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SWs till 


rOiWalU -VJ X X vJV_/ JL jt\. X V^L/ZiVJU X VJ X vJ -0 




Adipsine 


■FrwwarH ^ 1 TATA nrT^Trnn aoaa nn i » 

lOrwarG O - X /\v_^/\vj v^ X vjr X V^OO/Vvjr/v/vvJVJ- J 


reverse j - i ili i ov^vjtvj 1 x ov^i^vjv^x t \x t \/xv^-j 


Adiponectin 


xorwara. o -v_tvjvj/\ov_^ i vji x x rsx^ i 1 j\ i o 




Fatty Acid Binding protein (aFABP) 


frvrw-arH 5» n^TAPPTPtnA A APTTHTPTP 1' 


wr qp V-AA PTTP A CtTCC* A frfi-TP* A A PO ^ T 


Lipoprotein Lipase (LPL) 


forward S'-TTTCTCTGTATGGCACCGTG-S 1 


reverse 5 '-TTCACxAAATACCGCAGGTGC-3 ' 


Fatty Acid Synthase (FAS) 


forward 5 '-GGTCTTGAG AGATGGCTTGC-3 ' 


reverse 5'-CAGGTTGACAGCAGCCAAGT-3 ' 


Peroxysome proliferator acivated recceptor 5 
(PPAR5) 


forward 5 '-TC AACGACC AGGTTACCCTT-3 ' 


reverse 5'-CTTGATCCGCTGCATCATCT-3' 


Peroxysome proliferator acivated recceptor y 
(PPARy) 


forward 5'-GTGCAGGAGATCACAGAGAT-3' 


reverse 5'-TTGCCAAGTCGCTGTCATCT-3' 



The PCR reaction was heated for 2 cycles to 98°C for 1 min, 60°C for 2 min and 72°C for 2 
5 min and then cycled 28 times through a 1 min denaturation step at 94°C, a 1 min annealing 
step at 60°C and a 2 min extension step at 72°C in a DNA thermal cycler apparatus 
(Bioconcept, Allschwil, Switzerland). 

Actin primers were included in the reaction as an internal control. PCR products (10 jlxI) were 
10 separated on a 2% agarose gel and visualized by ethidium bromide staining. 

The results clearly indicate that the cell line investigated expresses the respective adipocyte's 
markers in a manner essentially identical to adipose tissue as such. 
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Claims 

1. A human pre-adipose cell line capable to mature to white adipose cells, exhibiting 
5 essentially cellular properties of normal white adipose cells. 

2. The human pre-adipose cell line according to claim 1, wherein the adipose cells 
differentiated from said pre-adipose cell line exhibit a metabolic pattern of lipoprotein 
lipase, fatty acid synthase, adipocyte fatty acid binding protein, leptin, adipsin, 

10 adiponectin, peroxisone proliferator-activated receptors y and p (PPARy, (3) and the 

hormone sensitive lipase essentially identical to normal adipose cells. 

3 . The human pre-adipose cell line which is CNCM 1-2520 or CNCM 1-2663 . 

15 4. A method for preparing a pre-adipose cell line according to any of the preceding 
claims which comprises the steps 

(a) separating cells from a human adipose tissue; 

(b) de-differentiating and proliferating the cells obtained in (a) to obtain a pre- 
adipocyte clone; 

20 (c) immortalizing a pre-adipose clone isolated under step (b); 

(d) selecting for immortalized cells, and 

(e) selecting for cells capable to differentiate into white adipose cells. 

5. The method according to claim 4, wherein the immortalization step has been carried 
25 out with a recombinant vector, carrying the SV40 T antigen. 

6. The method according to claim 4, wherein the immortalization step has been carried 
out with a recombinant vector, carrying the E7 genes of HPV virus 

30 7. The method according to claim 4, wherein the immortalization step has been carried 
out by means of the telomerase method. 
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8. The method according to claim 4, wherein the immortalization step has been carried 
out with the association of a recombinant vector carrying the E7 genes of HPV virus 
and a virus carrying the telomerase reverse transcriptase gene. 

9. Use of a cell line according to any of the claims 1 to 3 for the identification of a 
substance controlling the regulation of lipid uptake and release by human white 
adipocytes. 

10. Use of a cell line according to any of the claims 1 to 3 for the identification of a 
substance controlling the differentiation of preadipocytes into mature adipoytes. 

11. Use of a cell line according to any of the claims 1 to 3 for screening for compounds 
capable to control the expression of targets for obesity, cardio-vascular diseases and 
diabetes. 

12. Use of a cell line according to any of the claims 1 to 3 for screening for compounds 
capable to regulate the secretion of any metabolites or hormones from human white 
adipocytes. 
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SUBSTITUTE SHEET (RULE 26) 



Human preadipose cell line 




• Protein (Immunostaining): positive & 

Visceral preadipocytes p.4 „ 
' ' ' ' ' Hn' 



Subcutaneous preadipocytes p. 5 ^ . 

( polyclonal population) 
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SUBSTITUTE SHEET (RULE 26) 



Adipsine 




Adiponectin 


1 2 3 




1 2 3 










-Actin (739 bp) 




mmm guil 
l^pp sp** 


- Adipsine 






(349bp) 





Actin 
(739bp) 



Conditions: 

1- Human subcutaneous adipose tissue 

2- Differentiated immortalized human 
preadipose cells 



(365 bp) 



LPL 



FAS 



o 

o 

5-, 
4- 
7l 
0 



3- Differentiated immortalized hum* 
preadipose cells with a PPARy . 



1 2 3 



IfPli 



1 2 3 



- Actm{739bp) 

— LPL(30Sbp) 




PPARy 



PPAR5 



1 2 3 



lllggllll 



_ Actin (739 bp) 



-PPARy(280bp)' 



1 2 3 



liii 
fPHf Ififf 

ii iiitll iltifit 



Actin 


Abbreviation: 

aFABP: adipocyte Fatty Acid Binding 


(739 bp) 


protein 


FAS 


FAS: Fatty Acid Synthase 


(519 bp) 


LPL: Lipoprotein lipase 




PPAR: Peroxysome proliferator 




activated receptor 




aFABP 




1 2 3 



■ Actin (739 bp) 
•PPAR§(400bp) 



LwitedE ^Mji 

^sm pi 

li il fr rg imi 



U Actin (739 bp) 



o 

X 
M 

71 



Hg4 
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SEQUENCE LISTING 

<110> Societe des Produits Nestle 

<120> Pre-adipose cell lines 

<130> 80243 

<140> 
<141> 

<150> 00115489.7 
<151> 2000-07-18 

<160> 20 

<170> Patentln Ver . 2.1 

<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :DNA 
<400> 1 

ggattcagtg gtgtatgact 2 0 



<210> 2 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :DNA 
<400> 2 

aggcacactg tactcattca 2 0 

<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
. <220> 



1 
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<223> Description of Artificial 
<400> 3 

ggagatacac ctacattgca 

<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 4 

gatggggcac acaattccta 

<210> 5 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 5 

gttgctatcc aggctgtg 

<210> 6 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 6 

catagtccgc ctagaagc 



Sequence : DNA 



20 



Sequence : DNA 



20 



Sequence :DNA 



18 



Sequence : DNA 



<210> 7 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
. <220> 



2 



WO 02/06450 



PCT/EP01/08165 



<22°3> Description of Artificial 
<400> 7 

tacagctgtc ggagaagg 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 8 

ttcttgcggt tgccgcaaac 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 9 

gggagctgtt ctactgctat 

<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

ctccaatccc acactgaatg 

<210> 11 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 

. <400> 11 



Sequence : DNA 



18 



Sequence : DNA 



20 



Sequence : DNA 



20 



20 



Sequence : DNA 



3 



WO 02/06450 

ggtacctgga aacttgtctc 

<210> 12 
<211> 20 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :DNA 
<400> 12 

aacttcagtc caggtcaacg 

<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :DNA 
<400> 13 

tttctctgta tggcaccgtg 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :DNA 
<400> 14 

ttcacaaata ccgcaggtgc 

<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :DNA 



<400> 15 



WO 02/06450 

ggtcttgaga gatggcttgc 

<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> Description of Artificial Sequence: DNA 
<400> 16 

caggttgaca gcagccaagt 

<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : DNA 
<400> 17 

tcaacgacca ggttaccctt 

<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ;DNA 
<400> 18 

cttgatccgc tgcatcatc.t 

<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : DNA 



<400> 19 



WO 02/06450 



PCT/EP01/08165 



gtgcaggaga tcacagagat 2 0 

<210> 20 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :DNA 
<400> 20 

ttgccaagtc gctgtcatct 2 0 



6 
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TRAITE DE BUDAPEST SUR LA RECONNAISSANCE 
INTERNATIONALE DU DEPOT DES MICRO-ORGANISMES 
AUX FINS DE LA PROCEDURE EN MAT I ERE DE BREVETS 



FORMULE INTERNATIONALE 



| DE 



DEST1NATAIRE 



RECEPISSE EN CAS DE DEPOT INITIAL, 
delivre en vertu de la regie 7,1 par 
1' AUTORITE DE DEPOT INTERNATIONALE 
identlfiee au bas de cetta page 

SOCIETE PES PRODUITS NESTLE SA 
Patents Department 
Avenue Nestl£ 55 
CH-1800 VEVEY 

NOM ET ADRESSE 
DU DEPOSANT 



IDENTIFICATION DU MICRO-ORGANISME 



Reference d ' identification donnee parole 
DEPOSANT : 

ADSCSV40-C6 



Numero d'ordre attribue par 

1 'AUTORITE DE DEPOT INTERNATIONALE 



I - 2520 



II. DESCRIPTION SC1ENTIFIQUE ET/OU DESIGNATION TAXONOM1QUE PROPOSEE 



Le micro-organisme identifie sous chiffre I etait accompagne 
d'une description scientifique 



d*une designation taxonomique proposee 



(Cochcr ce qui convient) 



III. RECEPTION ET ACCEPTATION 



La presente autorite de depot internationals accepte le micro-organisme identifie sous 
chiffre I, qu'elle a re ? u le 1 3 jUlllet 2000 (date du depot initial) 1 



IV. RECEPTION D'UNE REQUETE EN CONVERSION 



La presente autorite de depot Internationale a recu le micro-organisme identifie sous 
chiffre I le (date du depot initial) 

et a recu une requete en conversion du depot initial en depot conforme au Traite de 
Budapest le . (date de reception de la requete en conversion) 



V. AUTORITE DE DEPOT INTERNATIONALE 



Norn : • 


CNCM 

Collection National© 

de Cultures de Microorganismes 


Signature(s) de la (des) personne(s) 




corapetente(s) pour representer I'autDrite 
de depot Internationale ou >de>vl' (des) 
employe(s) autorise(s) : Gfeorgejs WAGENER 


Adresse j 


INSTITUT PASTEUR 


Date : Paris f le 25 aout 2000# 7 _____ 1 




28, Rue du Docteur Roux 
F-75724 PARIS CEDEX 15 



1 En cas d » applicat ion de la regie 6.4.d), cette date est la date a laquelli le statut 
d'autorita de depot Internationale a ete acquis. ' 
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DU DEPOSANT 
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Reference d ' identification donnee par le 
DEPOSANT t 



CHUB-S7 



Numero d'crdre attribue par 

1» AUTORITE DE DEPOT INTERNATIONALE : 



I - 2663 



II. DESCRIPTION SC1ENT1FIQUE ET/OU DESIGNATION TAXONOMIQUE PROPOSEE 



Le micro-organisme identifie sous chiffre I etait accorapagne 

H|| d'una description scientifique 

j^Pj d'une designation taxonomlque proposee 



(Cocher ce qui convient) 



III. RECEPTION ET ACCEPTATION 



La presente autorite de depot int ernat ionale accepte le micro -organisme identifie sous 
chiffre I, qu'elle a recu le 27 avril 2001 (date du depot initial) 1 



IV. 



RECEPTION D * UNE REQUETE EN CONVERSION 



La presente autorite de depot int ernationale a recu le micro-organisms identifie sous 
chiffre I le (date du depot initial) 

et a recu une requite en conversion du depot initial en depot conforme au Traite de 
Budapest le (date de reception de la requata en conversion) 



V. AUTORITE DE DEPOT INTERNATIONALE 
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Adresse : 
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Date 



Paris, le 10 septerri! 
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